Abstract. C5H1004, Mr = 134"31, monoclinic, P21, a =11.670(2), b=6"177(3), c=10.704(2)A, r= 115.11 (2) °, V= 698"7 (4) A3, z=4, Dm= 1"26, Dx =
115.11 (2) °, V= 698"7 (4) A3, z=4, Dm= 1"26, Dx = 1-28 g cm -3, Cu Ktr, A = 1-54178 A, /z = 9.69 cm-1, F(000) = 288, room temperature, R = 0.046 for 1047 reflections with IFol > 3tr(F). There are two independent molecules of the title compound in the crystal. No twofold symmetry is observed in the tetrahydrofuran rings. Hydrogen bonds between water molecules and carboxylic acid groups stabilize the crystal structure.
Introduction. In the course of development of penem antibiotics, we have found that compounds with a tetrahydrofuran ring attached to the penum nucleus show excellent activity againt a wide range of bacteria (Ishiguro, Iwata, Nakatsuka, Tanaka, Maeda, Nishihara, Noguchi & Nishino, 1988) . The structural importance of the tetrahydrofuran ring has also been found in polyether antibiotics (Agtarap, Chamberlin, Pinkerton & Steinrauf, 1967) .
(R)-Tetrahydro-2-furancarboxylic acid (Belanger & Williams, 1983 ) is one of the smallest tetrahydrofuran derivatives, which have a characteristic amphiphillic structure. The accurate structure of the * To whom correspondence should be addressed.
0108-2701/90/010106-03 $03.00 molecule should be useful for understanding the interactions of the molecule with water molecules and biological macromolecules.
Experimental. The title compound was crystallized from tetrahydrofuran solution. O m by flotation in chlorobenzene/bromobenzene. The crystals are deliquescent.
Diffraction intensities were measured using a colorless hexagonal-plate crystal, 0.15 x 0-3 x 0.7 mm, sealed in a quartz capillary tube; to-20 scan mode with variable scan width; maximum 20 = 120°; Rigaku-AFC diffractometer and Ni-filtered Cu Kot radiation. Lattice parameters and orientation matrix refined using 20 reflections in the range 20 < 0 < 21° by the least-squares method. 1138 unique reflections measured in the index range -13 _< h _< 13, 0 _< k _< 6, 0 _< l_< 12. 1047 reflections with IFo[ > 3tr(F). Three standard reflections (004, 315, 420) were monitored every 100 reflections. Mean variation of the standard 0.3%. Intensities corrected for absorption by the method of North, Phillips & Mathews (1968) using two reflections; normalized transmission factors 0-99-0-88. No extinction correction.
The structure was solved by direct phase determination using the RANTAN option of MULTAN87 (Debaerdemaeker, Germain, Main, Table  1 .* Bond lengths, bond angles and torsion angles are presented in Table 2 , and the distances between O atoms within hydrogen-bond lengths in Table 3 . The structures of the two independent molecules with the atomic numbering scheme are shown in Fig. 1 . A stereoscopic view of the packing is given in Fig. 2 (Johnson, 1965) drawing of the two independent molecules with the atom-numbering scheme. H atoms are shown with an arbitrary thermal factor. The thermal ellipsoids correspond to 50% probability levels of atomic displacement. Motherwell, 1973) drawing of the packing of molecules viewed along the b axis.
Bond lengths and angles of the tetrahydrofuran rings of the molecules are similar to those of tetrahydrofuran at 148 K (Luger & Buschmann, 1983) . Torsion angles indicate that the twofold ring symmetry of the latter compound no longer exists in the title compound. An unusual feature is the coordination of the two water molecules; four H atoms are tetrahedraUy coordinated around each water O atom. All the H atoms around the water O(19) atom, and three H atoms around the water 0(20) atom seem to be involved in hydrogen bonds, indicating that the water molecules take alternative orientations to form the hydrogen bonds. The packing scheme reveals that two layers of the molecules are held together by the water molecules to form a three-layered sheet. There are no interactions between the sheets except for van der Waals contacts.
